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(54) TOROIDAL TYPE CONTINUOUSLY VARIABLE TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toroidal type 
continuously variable transmission high in durability and 
long in longevity. 

SOLUTION: A least one of an inner ring 10, an outer ring 
13, an input disc 2 and an output disc 3 of a power roller 
bearing 1 1 on a toroidal type continuously variable 
transmission 20 is constituted of a steel material 
selectively containing at least one kind of C=0.15-0.5%, 
Si=0.1-1.5%, Mn=0.1-1.5%, Cr=0.5-3.0%. and Mo=0.1-3.0%, 
V=0.1-3.0% in alloy component in weight percentage, of 
oxygen < 9 ppm, a surface C, N% after carbonitriding, 
hardening and tempering processes satisfying specific 
values of surface C=0.8-1.2%, surface N=0.05-0.20% in 
weight percentage, surface hardness of which satisfies 
not less than Hv 720 and which disperses and deposits 
Mo and V carbide, carbonitride of an average grain 
diameter 50-500 nm at a lace surface or at a position of 
th maximum chearing stress generating depth from the 
lace surface. 
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0.35 


0.31 


0.71 


1.00 






1. 12 


0. 15 


A 




3 


0.34 


0.25 


0.69 


0.3 


0. 55 




0. 99 


0.05 


A 


it 


4 


0.65 


0. IB 


0. 77 


1.02 


1.-20 


0.10 


1.41 


0.14 


A 


R 


5 


0. 40 


0.30 


0. 80 


0.97 


0.06 




0. 98 


o: 12 


A 




6 


0.39 


0,02 


0.03 


1. 11 


2. 50 


0.25 


0. 86 


0. 11 


B 


#1 


7 


0.31 


0.21 1 


0.65 


1.05 




0.07 


1.02 


0. 16 


B 




8 


0.43 


0. 15 


0.78 


5.6 


3.00 




1.20 


0. 10 


B 




9 


0,41 


0. 35 


0.73 


0.99 




5.12 


0.91 


0.05 


B 




10 


0. 34 


0. 18 


0.65 


1.05 


4.95 


0.15 


a 88 


0.05 


B 



[0048] #«fss«;ii. <x<r>EM<vmm%mA , 

[0049] fg^UIAti, 03 (a) tZyfct J: 3 lz . & 

Wfi9 2 0—9 6 o°c<Qmmtfxm/x.> v v?-*fx 

#Wi5~10hr, fffiRVK- ftjjTJXfX'&Z 

b £ 1 5-3 0 h rnmfs&frWTigmmimgm 
Micommzmitzmz. ml, z^m. 

®.immtfXcr>nm^'PX'8 3 0~~8 7 0*C£T0. 5 
(MAft) Srfr&a. owe, «g«*:£ifc#U ZOtft 

&mz, t&£#i 6 0-2 o o-c^^iM+ti 

[0050] .TOIBkt 03 (b) K^-Tidfc, iS 
j£**9 2 0 — 9 6 0°C<0©#ft®^SlXxyU -y^tf.* 

#«2 5-l Oh r, rt^Rt/A • ft*^ X?X'bh 

b%\z\t \ 5~3 o h rnmfszfrttximmithumm 

AftOg^i£$fcL*:f&ic, £Of£, 18 0- 

2 2 0-07—^^1.^^^, »:(ciRJRI?{®^cO» 
^t8 3 0~8 7 0X:tT0. 5 — 3hriD*iLT 

mkiz* i&g#*i 8 0~2o o-ccoa^oi^h^-ci 
[0051] i^acji, 03(c) K-ti. o as 

#9 2 0 — 9 6 0-C<3D©f^^'xat^X>-!J v^-fjXb 

£te5-10hr, rtlfc&l/A- ft ;hr 

Sfctt 1 5-3 0 h r^iaSr^fTS^-fLAD^MA 



*u^!^£*tiL7t&fc, Jfe#L, SfcfrU £<0&, * 
"gmm%$* (MQF) T'8 3 0 — 8 7 0'C^T'O. 5 — 
3hrMfe (-r^iM^) Lt*^^^x>f (MA 
ft) Srff&d. owe, «IStic£*fcfrU £ 
(C aS** 1 6 0—2 0 0*CcOA§t;c7)#Hm4>Tl~ 5 

[0052] mz. z<7>j:o iztxn^tLtimi&ftzm 

^XJVJ^-fZ&X-iLXt;. ZLX. Yvti/nym 
4>i=, SitLTHv5 0 0mfyw§ (A££7 
4— 147/xm) «rl 0 00cc4>tr0. 0 0 5g»l 

<vmgkmz£iomk*Ltz. ^v—a-^n^ 

<0$e»#: (5) k LTJi, SUJ2lrf^iA^, MM 
[0 0 5 3] 

A^3tt<0[HlK^ 4 0 0 0 r . p . m 

A* 3 7 0 N • m 

it^tv-ms. io ox: 

GPats Z 0 =0. 48X1. 3mm=0. 624m 

0 GP at, Z 0 ttl. Ommt^fc. 
[0054] &<7>*2 {Cfi, ( H 

v) , mi*-*.^* M(%).Mo, vK-fM^pp 
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*mm. (nm) . ( PP m) RxmH^M 



touti* i o ommxm^o t ttz. 

[0055] 
[£2] 







(Hv) 




Mo Vjg 

mm 

(«0 


*** 

Cppn) 


L10 
** 

Chr) 


mm 




1 


783 


25 


236 


0.25 


88 


i/io, T4*Vto&&A 




2 


754 


30 


50 


a 84 


83 


2/10, fu^rtSPfifi 




3 


761 


40 


500 


0. 18 


89 


i/io, f^^rtflM 


m 


4 


720 


45 


351 


0.51 


84 


2/10, ^r-fX^rtfflfia 


ft 


5 


815 


20 


497 


0.07 


92 


1/to, 7<x9SMM 




6 


735 


20 


125 


0.06 


90 


2/10, f^^Mfifi 




7 


850 


20 


53 


0. OG 


93 


2/io f i^x^flEJM&jfi 




a 


825 


25 


300 


0.02 


100 J£Lt 


ft 




9 


784 


35 


125 . 


0.01 


100 £Lh 


ft 




10 


773 


45 


265 


0.04 


100 6l± 






i 


657 


35 


135 


0. 85 


5 


10/10, 




2 


736 


40 




0.35 


9 


10/10, ^r-rx^rt^jBjfi 




3 


681 


55 


103 


0.66 


8 


10/10, 5*4X9 WNBA 


It 


4 


880 


30 


293 


0. 18 


23 


10/10, 7 4X9«UBd 


« 


5 


732 


45 


32 


0.50 


14 


10/10, ^-f x*rtfiflm& 




6 


699 


20 


351 


0.O9 


10 


10/10, -x* x^rtSWBA 




7 


754 


20 


44 


0.08 


13 


10/10, 




8 


834 


8 


823 


a 07 


20 


10/10. ?<fX9B* 




9 


810 


10 


721 1 


0.08 


23 


io/io, f-f^a* 




10 


805 


1? 


880 


0.06 


21 


10/10. f^fS^ 



[0 0 5 6] *2fcjj*SiVOv&J:5fc:, MHA^ 

commix &mwmjnit< <o imtti - tmt^ 

4. $ t>lZU-X<gm&mz 5 0-5 0 0 nmOSSfcfflSr 

im&\ 1 - 1 O^ttf^fcitKLTLl 0^**3-4 

[0 0 5 7] L*»L. MMLfciS^-Jf^fciO* 
«t»tf>tttttt*J|Hb&«0. 18-0. 84ppmt^ir->-C 

v^4fc«>» i/i o—2/i omnm-sx'? >t *9 <r>m 

[0 0 58] «^SB<7)*j£T-5aa$^fclQfeM5-7 
«ttK*i:feV^(i, 49 7 nm<0 

[0059] U&»U L'-xgffliOSft-Xrt^ h 
&tf2 0%Xfohtztb. L10M* ! 9 2, 9 0. 9 3 



/ 1 0 ffltf>»teT*iIij&&MU: < <0 L . 
[0060] »«SlC<0*ffi{cJ: O5^L^HJt0ij8- 

i o(D&Mmzts^xte. wax-xTi-* h*a*2 5 

-4 5%T\ u-xms&mzuo, vXMMWMto- 

I^f»'3 0 0nm, 125nm, 26 5 nm(7)M 
TtJHBWfm U ^-o«94»<OS£Uttt*****0 . 05 PP 

[0061] jt«E0i 1 (oi&mmz&^xii. 

XOCM* J 0. 0 5%t^<. »$*«Hv657 
k ftftX'l&K^Klib . 10/10 fflOffteTT -c X-?<7) 
mt&fcX&L 1 0#ifr#5 h rtMt* 0 . ifcB 

[0062] Jt«^!l2C0«iS^iDV>-C«, Mo, V& 

maLx^^tb, u-xmmj&mzmMtmitmtf 

WBb-ti-f, L 1 0£Mira<9 h rf^iaTft 0 . 10/ 

i om<?>m&x'T< x?cr>mmmz&&mm{kt:tt'? 
[0063] itmticrym&mz&^xit. C rcomu 

#0. 3%t'>^<lS^-Xft-f hmt><5 5%kJz 
JbliBab&ft*:**, v h U >y ;X(0f$*5H v681t 
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L10M* ! 8hrf, 1 0/1 0m<7>Wfe 

[0064] imm4commmzi5^-at. ^-xoc 

1 % t «< . i—xmwiz&ttmmtftfT ta-r & tz 

£>. L10^'2 3hrnoT, 10/10WI 

[0 0 6 5] imm5, Kommmzti^xii, mo, 
vmnm&o. 0 6%. o. 0 7%fc^<, majK-fb 

^^6*3 2nm, 4 4 nmt/]^<> * l o 1 0 
^ m 2 0 s 6 ffl<0W £fJ*<5ll2£ futertftfC* 0 . L 
10fWU4hr, 13hrt. lO/lOWSl^ 

[0 0 6 6] it^0lJ6<7)sett#:t±jV^«. Si, Mn 
«7)»**i0. 0 2%, 0. 0 3%i:^<.«a®$ 
#Hv6 9 9fc<gV->7t#> s LlO^lOhr^ 1 

o/io mnwutz'T commmz Q&m&itz 
[0067] tmms^ i o co«^#:{;i3^r<±. se 

^-Xft'f h»#8~l 0%i:/jN§V>7ti6. *ffii&5 
M«< Dfc»£LTVvfc. tt£Jfc«W8fc:;l3lvctt. C 
rg#5. 6%fc:*:#^«>. l^-X*B{C8 2 3 nm 
fc&fcSrC r»<0|(Mato*WHiU L 1 02Fifr#2 Oh 
rf, 10/10 ffl^fii^T-T 1 4 * 7 aftttfrtCrtffiiB 

[0068] imm 9 commmza ^x a. vm# 5 . 
1 2% t zmx'h &zk&e>. mm* vmtfmt 

2 1 nmfc^§<^i9. L10^2 3hrf< 10 

/ 1 o mcm-^x^f < x?nmi&mzfHmi&m.i± < o 
[0069] imm i o commit fcm m o »a* 



4. 9 5%b£&X'h&Z\hfrt>. Wffl&Mo&BtWfa 

t m.jz%m o mum k wm& t % *wtMh ■ mm.it 

«rtMS*<8 8 0nmfc^:#<«ri5. L10f^2 1h 

rx\ 10/10 mcom&x-T vmmv&am 
jmi±< o kmmm&wi&< *) ktfw&t&it< vim 

[0070] aj&mmfri»wt»trt:i; ? jhm-- 

XtW h«S-2 5~4 5%t-t-|.^i:tc:J: 0. U-X 

Jt, $H+tf>i6tM4*5l&mS: 0 . 1 p p mOTfctS i 

*aWTC<0SSfiail*fflE3-£* £ fc *«riBi: 'Sri. . 
[007 1] 

[0ffl<OfSf*^BJ] 

[Hi] zco^m^h>->y)V^^T^^-yv 

[02] :^(:«S^/W+tr-(SA-7hD 

[03] ^ co^Hfltcfc wc^ssl timmco-mk z 

[04] ho-f;SOl^isg^a^g<DT/x?i:. 
-o-5WSt. -®<7)i|S* i OitSi:2r^-rBr®0, 

1- A*W 

2- A}jt/X;? 

3- ii};frr-rX:? 

1 0- ftH 

1 1- ^V-a— 
1 3-*Hfc 
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[01 J 




[02] 
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[H3] 



(a) 



920-960 °C«ta<U)DW»An 

830~870°CaoiftJBAtt 

160~200<fc»» (ftRU) 



n 



n n 

aaso- 1 sot: &iaso~ i so°c a# 



920~960 ra*gJ btoiMftAn 830-870°CWWftAn 

/ \ 180~220°C (iMftRL) / \ 1*>~220;C< 2*tt8L) 

M / l n / \ n 

&il50~150°C ^50-1 50°C 



920~960 o C3WSS<birtmeSAn 

830-870^CHS3bP»«An 



\ n 



160~2<Xtt»HSU 
(O / \ / \ /~~\ 

SSa50— 150t »iE50~150°C ffitt 



[04] 






/ 



51 



_s 1 



/ 



82 
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(72mW% &m f¥$: F^-A(##) 3J051 AA03 AA08 BA03 BB02 BD02 

mtMmmmwBPm-TB smo^ beo9 cao5 cbo7 eco3 ecos 

B*»I«^^tt(*l FA02 

(72)^Bfl# $ 3J101 AA03 AA32 AA42 AA53 AA63 

n^)\\mmimmmnm-Tm 5 mem ba53 ba54 ba?o dao2 dao3 

B#»ia3&£*tl*g EA02 FA31 GA11 



